Morphometric analysis of bronchial cartilage in chronic obstructive pulmonary disease and bronchial asthma.
To clarify the changes in bronchial cartilage in diseased airways, we performed morphometric analysis of airways in autopsied lungs of 16 patients with chronic bronchitis (Group CB), pulmonary emphysema (Group PE), and bronchial asthma (Group BA), and in control patients without respiratory diseases (Group CN). Although degeneration of bronchial cartilage was clearly observed in airways from all groups except Group CN, the most extreme change was seen in Group CB. Increased perichondrial fibrosis was observed in both Groups CB and BA, and the more extreme change was seen in Group BA. Both the area proportions of degenerated cartilage (Deg%) and perichondrial fibrosis (Fib%) to total cartilage in bronchi (3 to 8 mm in diameter), cut vertically in the cross-section profile, were measured with a digitizing tablet coupled to a computer. No significant differences in the area proportion of cartilage to bronchial wall were observed among the four study groups. The Deg% values of Groups CB (mean: 15.4%), BA (mean: 12.9%), and PE (mean: 9.6%) were significantly higher than those of Group CN (mean: 1.0%) (p < 0.01 in each case). The Deg% values correlated significantly with the number of neutrophils in the bronchial walls (r = 0.63, p < 0. 01). Both Group CB (mean: 28.5%) and Group BA (mean: 33.6%) showed significantly higher values of Fib% than did Group CN (mean: 18.5%) (p < 0.01, each), and the value for Group PE (mean: 21.8%) was slightly increased (p < 0.05). The values of Fib% correlated significantly with the number of eosinophils in the bronchial walls (r = 0.51, p < 0.05), thickness of basement membrane (r = 0.77, p < 0.0002), bronchial gland area (r = 0.56, p < 0.02), and goblet-cell area (r = 0.55, p < 0.02). Further, the values of Deg% correlated significantly with those of Fib% (r = 0.64, p < 0.01). These findings indicate that airways in chronic obstructive pulmonary disease and bronchial asthma have both degenerative changes in the cartilage (chondrocytes) and increased perichondrial fibrosis, and that these alterations in bronchial cartilage may differ in chronic bronchitis and bronchial asthma.